With the continuous growth of People's Republic of China's economy, the power industry is also developing rapidly, various voltage level substations have been put into operation, electricity is closely related to people's daily life, at the same time, more and more attention has been paid to the electromagnetic pollution caused by these substations. This paper analyzes and studies the data of 500kv substations power frequency magnetic field, and comprehensive evaluate whether the magnetic field around the 500kV substations would endanger the health to the workers from the two aspects of the different areas of substation and the residence time of workers by using two level fuzzy comprehensive evaluation method, and finally concluded that 500kv substations magnetic field environment for the health hazards of workers is very small, the fuzzy comprehensive evaluation method can be applied to evaluate the health hazards of the magnetic field in the 500kv substations.
Introduction
With the continuous development of the economy, People's Republic of China's power industry has also been development rapidly, a large number of high-voltage power transmission project to be put into operation officially, at the same time, the electromagnetic pollution caused by these high voltage substations has become one of the environmental problems [1] . The workers who work in 500kv substations have a long working life and are exposed to magnetic fields for a long time, whether the magnetic field generated by the 500kv substations is harmful to them is a question worthy of study. Studies have shown that long-term exposure to the magnetic field environment will lead to change the human body's nerve behavior, specifically for the behavioral function decline, unresponsive, etc [2] . Researchers have also studied about some children exposed to magnetic fields, results show that magnetic field exposure is associated with the decline of neurobehavioral function in children and the platelet abnormalities and elevated serum levels in adults [3] . There are also studies show that the frequency of magnetic field exposure may increase the risk of leukemia, brain tumors and Alzheimer's disease and other diseases [4] . In this paper, the fuzzy comprehensive evaluation method is used to analysis the frequency magnetic field environment of 500kv substations, it is one of the most basic methods in fuzzy mathematics，it has been used widely in many fields such as artificial intelligence, automatic control, information processing and so on [5] .
Establishment of two level fuzzy comprehensive evaluation model
○ 1E A Determine the hierarchy of evaluation objective factor set V, V is the target layer and consists of m factors, the set of M factors is the criterion layer, and the factors in the criterion layer are composed of n different sub factors, that is, the index layer.
A ○ 2E A Create a weight set based on the importance of the factors in the criteria layer and the index layer Table 1 , with 10µT, 30µT, 50µT, 100µT as the boundary, and set up five levels namely comments set U={ very small（B≤10µT） 、small（10µT <B≤30µT） 、medium （30µT <B≤50µT） 、large （50µT <B≤100µT） 、very large（B>100µT）}
In the process of using fuzzy comprehensive evaluation to evaluate the health hazards of the magnetic field to workers of 500kV Substations, the 500kv substations is set as the target layer, and the five different areas of the 500kV substations include 500kv equipment area, 220kv equipment area, 66kv equipment area, 35kv equipment area and 500kv main transformer area are set as the standard layer, the different substations in each area are set as the index layer. According to the proportion of the residence time of each operator in the region and the proportion of the number of stations in each power station, as the weight of the criterion layer and the index layer.
Calculation process and results
The five single factor judgment matrices of the index layer are as follows： According to the principle of maximum membership, take the corresponding value of the maximal value as the result of fuzzy evaluation, by formula (1)(2)(3)(4) (5) can see that the maximum value of the first evaluation vector are 0.9355,0.8311,0.5531,0.4162,0.7440, the results of the evaluation of the 500kV device area, the 220kV device area, the 66kV device area, the 35kV device area, and the 500kV main transformer area are all "very small" this level.
Summary
By analyzing the measured data, it can be seen that the flux density of a small number of 500kV substations exceeds the limits of exposure of some international organizations and People's Republic of China, but the workers stay very little time in there, so the result obtained by the two level fuzzy comprehensive evaluation method is the "very small" level, much less than the ICNIRP requirements for 100μT public exposure limits and 500μT occupational exposure limits and 22μT requirement and 78μT requirement of the People's Republic of China, it can not be explained that there is a large occupational health hazard to the workers of the magnetic field in the 500kv substations. The two level fuzzy comprehensive evaluation model established in this paper according to the different levels to analysis the magnetic field environmental problems, and the proportion of the residence time of the operator is taken as the weight of the criterion layer, which ensures the objective description of the evaluation object of the electromagnetic environment, it can be applied well to the assessment of the health hazards to the workers of the magnetic field in the 500kv substations.
